Summary
Veno-venous extracorporeal membrane oxygenation (ECMO) is being more commonly used in patients with acute respiratory distress syndrome (ARDS) due to potentially reversible illnesses. Survival from ARDS using ECMO has been reported even in patients with AIDS. However, the indications for ECMO for ARDS due to immune reconstitution inflammatory syndrome (IRIS) in patients with AIDS are unknown. A 23-year-old man with AIDS and Pneumocystis jirovecii pneumonia was admitted to the intensive care unit with severe ARDS refractory to mechanical ventilator support requiring ECMO. Although ECMO was discontinued, a second treatment with ECMO was necessary due to IRIS-associated ARDS, resulting in an excellent patient outcome. This patient's clinical course suggests two important messages. First, ECMO is a reasonable option for the treatment of patients with ARDS even in a patient with AIDS. Second, ECMO may be effective for the treatment of patients with IRIS.
Background
Extracorporeal membrane oxygenation (ECMO) has been shown to be effective in treating patients with acute respiratory distress syndrome (ARDS), 1 while the use of ECMO for an irreversible cause is considered contraindicated. Extracorporeal life support organisation (ELSO) guidelines suggest that a status predicting poor outcome despite ECMO should be considered a relative contraindication. 2 Previously, the prognosis of patients with AIDS was considered poor, but a recent study showed that mortality in patients with recovered CD4(+) cell counts are not inferior compared with the general population. 3 Reports from 2014 showed that patients with AIDS complicated with ARDS were successfully treated with ECMO. [4] [5] [6] Therefore, the indications for ECMO in patients with AIDS should be considered on an individual basis.
Acute respiratory failure in patients with AIDS is associated with various conditions including infections by Pneumocystis jirovecii, multidrug-resistant bacteria and fungus, which were successfully treated with ECMO. [4] [5] [6] However, acute respiratory failure can also result from immune reconstitution inflammatory syndrome (IRIS), a paradoxical clinical worsening after the initiation of antiretroviral therapy (ART). While ECMO seems useful as reported in these case reports, 4-6 the indication of ECMO for IRIS-associated respiratory failure was not discussed. Cawcutt et al reported a patient with AIDS, complicated with ARDS due to probable IRIS, 4 where the patient required a treatment of ECMO, but was finally deceased from multiorgan failure.
We treated a patient with newly diagnosed AIDS who presented with P. jirovecii pneumonia (PjP) and was subsequently complicated with probable IRIS. The patient experienced two ARDS episodes due to PjP and probable IRIS, both of which were successfully treated with ECMO, resulting in the patient full recovery.
caSe preSentation
A 23-year-old man presented with fever (>40°C), dyspnoea and dry cough. He visited a community hospital, where he was found to be hypoxic with arterial oxygen tension (PaO 2 ) of 58 mm Hg on 15 L/min of oxygen via mask with a reservoir, requiring non-invasive positive pressure mode of ventilation (NPPV) to maintain arterial oxygen saturation. Chest X-ray and chest CT scan showed diffuse bilateral ground glass opacities. The patient received empirical antibiotics (ceftriaxone and ciprofloxacin) and methylprednisolone 1 g daily for 3 days with no improvement in respiratory status, and the patient was transferred to our hospital. After admission, the patient's respiratory status further deteriorated, requiring intensive care unit (ICU) admission and endotracheal intubation with ventilator support.
The following day, the diagnosis of AIDS was made with a CD4 count of 8.5 cells/µL and an HIV virus load of 550 000 copies/mL. A PCR was positive for P. jirovecii in the bronchoalveolar lavage fluid. Trimethoprim/sulfamethoxazole (TMP/SMX) was initiated for the treatment of PjP. In addition, the antibacterial regimen was changed to meropenem, vancomycin, ciprofloxacin, micafungin and ganciclovir. Methylprednisolone 1 mg/kg per day was continued.
Unfortunately, he developed hypoxaemia refractory to mechanical ventilation; arterial blood gas analysis showed persistent hypoxaemia (PaO 2 of 48 mm Hg) on 100% fraction of inspired oxygen (FiO 2 ) with positive end expiratory pressure of 12 cm H 2 O on ICU day 3 (figure 1).
A decision was made to treat the patient with venous-venous ECMO. He was subsequently initiated with circuit flow of 4.0 L/min and sweep gas of 3.0 L/min of oxygen (FiO 2 of 100%). Simultaneously, ART (tenofovir, emtricitabine and raltegravir) was initiated for the treatment of AIDS. During ECMO, lung protective ventilation and
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Successful repeat ECMO in a patient with AIDS and ARDS the treatment of PjP with corticosteroids and TMP/SMX were continued. Blood and sputum cultures suggested no bacterial involvement, and antibiotics (meropenem, vancomycin and ciprofloxacin) were discontinued after 2 weeks. Gradually, chest X-ray and arterial blood gas analysis showed improvement and he was weaned from a 12-day course of ECMO support on ICU day 15 (figure 2). After removal of ECMO, the respiratory status was stable. Two days after stopping ECMO (12 days after initiating ART), however, the patient developed high fever, acute worsening hypoxia and hypercapnia refractory to increased ventilatory support, and therefore ECMO was reinstituted (figure 3).
differential diagnoSiS
Due to the continuation of TMP/SMX for PjP and a negative bacterial culture result on reinstitution of ECMO, recurrent worsening of the primary disease or a new bacterial infection was less likely. Therefore, we suspected IRIS, a paradoxical clinical worsening after the initiation of ART, as the cause of his deteriorating respiratory status. 
outcome and follow-up
After reinitiation of ECMO, his respiratory status gradually improved despite the development of a pneumothorax. On ICU day 30, ECMO was discontinued (14 days after reinstitution) (figure 4). Thirty days after stopping ECMO (a total of 62 days after admission), the patient was discharged home.
diScuSSion
We treated a patient with newly diagnosed AIDS and PjP, who survived two ARDS episodes due to PjP and probable IRIS, using ECMO.
ECMO is effective in treating patients with acute respiratory failure due to potentially reversible processes, but there are no standard contraindications. 2 Although ELSO guidelines suggest that there are no absolute contraindications to ECMO, a status predicting poor outcome despite ECMO should be considered a relative contraindication 2 (eg, major pharmacological immunosuppression (absolute neutrophil count <0.4x10 9 /L)). Davies et al suggested that ECMO is not indicated in patients with AIDS and excluded these patients from their trial in 2009. 1 However, Rodger et al reported that mortality in well-controlled patients with HIV infection, who maintained or had recovery of CD4(+) cell counts to at least 500 cells/µL, are not inferior compared with the general population. 3 Thus, the indications for ECMO in patients with AIDS should be considered on an individual basis with respect to the risks and the benefits. In fact, patients with ARDS and AIDS were successfully treated with ECMO. [4] [5] [6] Similar to these patients, the current patient suggests that ECMO is a reasonable option for the treatment of ARDS, even in patients with AIDS.
IRIS is a paradoxical clinical worsening after the initiation of ART, in ART-naive patients, and presents with various symptoms depending on the characteristics and sites of the primary opportunistic infection. Low CD4 counts and high HIV-RNA counts are risk factors for the development of IRIS. 7 For the figure 1 Chest X-ray on the day of extracorporeal membrane oxygenation initiation (intensive care unit day 3).
figure 2 Chest X-ray on the day of termination of the first extracorporeal membrane oxygenation session (intensive care unit day 15).
novel treatment (new drug/intervention; established drug/procedure in new situation) diagnosis of IRIS, the following conditions should be excluded:
(1) worsening of the primary disease, (2) new bacterial infection as a complication and (3) allergic reaction to drugs. In this patient, the CD4 count was not confirmed when the respiratory status deteriorated although an increasing CD4 count is a clue to establish the diagnosis of IRIS. However, other criteria for the diagnosis of IRIS were sufficiently met by the clinical course.
It is uncertain whether ECMO is effective for IRIS-associated ARDS or not. One retrospective study suggested that patients with AIDS who developed IRIS had a higher risk of death than those who did not. 8 A case with newly diagnosed AIDS, complicated by both PjP and probable IRIS-associated ARDS did not survive the ICU due to the multiorgan failure despite a successful separation from ECMO. 4 However, IRIS is considered a self-limiting condition, depending on pathogens and organs involved. 9 In the current patient, full recovery was achieved. For this reason, to use ECMO for the treatment of refractory ARDS in patients with IRIS is a reasonable option.
We used ECMO for probable IRIS, and the present patient successfully recovered from respiratory failure and was discharged home. To the best of our knowledge, this is the first report of the successful use of ECMO for IRIS-associated ARDS. figure 4 Chest X-ray on the day of termination of the second extracorporeal membrane oxygenation session (intensive care unit day 30).
